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Steam flaking conditions and gelatinization in sorghum grain 
Abstract 
Gelatinization was measured in flaked sorghum grain that weighed 16.5 to 47 lbs. a bushel. Samples were 
steamed from 20 to 50 minutes, and varied in moisture content from 16.9 to 20.9% as they entered the 
chamber. Gelatinization was measured by an enzymatic gas production technique and compare with an 
extruded sample assumed to be 100% gelatinized. Each 1 lb. a bushel decrease in weight between 16.5 
and 38 lbs. increased gelatinization 3.65 percent. Each 10 min. increase in steaming time increased 
gelatinization only 1.5%. Changes in grain moisture between 16.9 and 20.9% only slightly influenced 
gelatinization percentage. Between 20 and 28 lbs./bu., each pound decrease in bushel weight decreased 
the capacity of the 18"? x 24"? Ross roller mill 9 lbs. per minute. 
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the r e l a t i o n s h i p  o f  bushe l  weight  t o  g e l a t i n i z a t i o n  pe rcen tage  
i s  l i n e a r .  Because f l a k e  we igh t s  o u t s i d e  t h o s e  l i m i t s  are 
unusua l ,  f l a k e  weight  a lone  may e s t i m a t e  g e l a t i n i z a t i o n  per-  
cen t ages  a c c u r a t e l y  ( c o r r e l a t i o n  c o e f f i c i e n t ,  -. 9 9 6 )  . 
The e q u a t i o n  f o r  t h e  l i n e  i n  f i g u r e  is:  % g e l a t i n i z a -  
t i o n  = 156.1 - (3.65 x bushe l  w e i g h t ) .  Thus,  i f  you produce a 
25-lb. f l a k e ,  g e l a t i n i z a t i o n  pe r cen t age  = 156.1 - (3 .65)  (25)  = 
6 4 . 8 % .  Each pound i n c r e a s e  i n  f l a k e  we igh t  dec r ea se s  
g e l a t i n i z a t i o n  by 3.65%. 
G e l a t i n i z a t i o n  pe r cen t ages  measured by enzymat ic  methods 
are somewhat h i g h e r  than  when e s t i m a t e d  by commonly used 
mic roscop ic  methods. A s t a r c h  g r a n u l e  ruptured a t  one s i t e  i s  
cons ide r ed  g e l a t i n i z e d  by mic roscop ic  methods. However, more 
g e l a t i n i z a t i o n  s t i l l  can t a k e  p l a c e .  
Optimum g e l a t i n i z a t i o n  i s  g e n e r a l l y  cons ide r ed  30 t o  50% 
when measured by mic roscop ic  methods. The optimum range w i l l  be 
h i g h e r  when measured by such enzyme methods a s  gas p roduc t ion .  
To e s t i m a t e  g e l a t i n i z a t i o n  pe rcen tage  from f l a k e  bushe l  
we igh t ,  t h e  g r a i n  must be  weighed under  c a r e f u l l y  c o n t r o l l e d  
c o n d i t i o n s  ( a s  g iven  i n  Exper imenta l  P rocedu re s ) .  Flakes that 
have passed  th rough  a i r  l i f t s  o r  o t h e r  conveying equipment w i l l  
be broken,  a t  l e a s t  t o  some e x t e n t .  That  i n c r e a s e s  t h e i r  
b u s h e l  we igh t ,  b u t  does  n o t  dec r ea se  g e l a t i n i z a t i o n  pe rcen tage .  
The r e l a t i o n s h i p  between b u s h e l  weight  and m i l l  c a p a c i t y  i s  
shown i n  f i g u r e  2 . Each 1-lb. d e c r e a s e  i n  bushe l  weight  reduces  
m i l l  c a p a c i t y  8.98 l b s .  per minute.  The equa t i on :  lbs. per 
minute = - 143 .01  + 8.98 (bushe l  we igh t )  d e s c r i b e s  the r e l a t i o n-  
s h i p .  Thus, f o r  a b u s h e l  we igh t  of  2 5  l b s .  , t h e  m i l l  c a p a c i t y  
was - 1 4 3 . 0 1  + 8.98 (25) or  81.5 l b s .  p e r  minute.  The 18" x 24"  
r o l l s  a r e  s m a l l e r  t han  t h o s e  used i n  most commercial feedlots. 
However, good working d a t a  can be developed f o r  i n d i v i d u a l  
f l a k e r s  by measuring m i l l  c a p a c i t y  wh i l e  producing f l a k e s  of 
v a r i o u s  b u s h e l  we igh t s  and p l o t t i n g  the r e s u l t s  on a graph.  
Experiment  II. Between s team- ches t  r e t e n t i o n  t imes  o f  2 0  and 
50 minu tes ,  each  a d d i t i o n a l  1 0  minutes  i n  t h e  chamber i n c r e a s e d  
g e l a t i n i z a t i o n  1.5%. Other workers  have shown t h a t  s h o r t  steam- 
i n g  times ( 5  t o  1 0  minutes)  produce unaccep tab le  f l a k e s .  
According t o  our d a t a ,  however, l i t t l e  i s  gained by s teaming 
more than 20  minutes .  However, unusual  g r a i n  c o n d i t i o n s  might  
c a l l  f o r  l o n g e r  s teaming t o  s o f t e n  t h e  g r a i n  f o r  adequate  f l a k i n g .  
Experiment  III. I n c r e a s i n g  t h e  mois t u r e  c o n t e n t  of g r a i n  e n t e r -  
i n g  t h e  s team chamber had n o  c o n s i s t e n t  i n f l u e n c e  on g e l a t i n i z a -  
t i o n .  Extremely dry g r a i n s ,  however, might  g ive  d i f f e r e n t  r e s u l t s .  


